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The experilnents were carried out to make clear the mechanism of high
yielding by heterosis in grain sorghum using a process of leaf area formation
and a phOtOsynthetic activity per unit leaf area. The experilnental plants
were 3039 Early wheatland(6), 558 Early Hegari(♀)and a Fl―hybrid
derived from them, and grown in a green house in a specia卜water_culture
method as shown in fig, 1,giving them sufficient nutrient.
The Fl―hybrid showed about more than two times the dry matter pro‐
duction and grain yield than did the parent strains. This dry matter pro‐
duction depended on the leaf area during the early growth・p riod,howev r,
on two factors,the leaf area and net assilnilation rate,during the late growth
period
There was nO difference among the strains in the photosynthetic activity
per unit leaf area of upper‐,■liddle―and lower leaf lt was considered that
the Fl‐hybrid had a higher amount of photosynhesis per plant owing to a
greater leaf area of upper leaves, having high activity in photosynthesis,
The cOncentration of three nutrient elements in the leaves also showed no
difference among the strains, but the Fl‐hybr d was he highest in the a‐
mounts of nutrienh absorbed. A signiicant characteristic of the Fl―hybrid
was that it had heavy roots, resulting in developement during its ripening
period. Fro■l the facts above mentioned,it was concluded that the heterosis
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Fig.1.ヽrヽater culture apparatus usillg an air hft
pump.
Note.A: a/2000 wagner pOt,  B:Upper basket
fi‖ up 、vith charred husks Of rice.
C:Lower basl(et fOr rOot contact to air.
D:Nutrient sOlutiOn.  E: Plate containing
nutrient solu tion











































Emarganced dateLcaf length at
harvest tim e(cm)















5,3    5.3    5,3
5.6    5.6    5.6
5,9    5。9    5,8
5。11  5.11  5.11
5,14  5.14  5.14
5.16  5.16  5。
5.19  5.19  5 18
5,21   5,21   5.21
5,24  5.24  5 23
5,27  5.27  5.26
5,28  5.29  5,28
5.31  6.1   5.30
- 6.4 6.1
-   -  6.3
51    45    63
53    57    68
67    66    78
90   91    80
94     77     85
90   80    82
64    82    84
58    76    77
37    75    75
-    54    65
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Table.2. Dry welght , top/root ratio and leaf area per root dry weight at two stages
Note. Seeded time:April
Table.3. Yield and plant
18.  Ea ng time:June 20.   Harvest time:」uly 30.





































Fig.3 Dry Mreight Of each organ in plant at


































Earing stage Harvest stage
6 ♀ Fi 6 ♀ F!
Top dry weight,g/plant
ROOt dry weight ,g/plant
Total dry weight,g/plant
Top/root  ratio
Leaf area per root dry weight,cm2/g
63 3     56.8    113.9
13.4     20.9     27.3
76.7     77.7    141.2
4 66     2,72     4.18
205      160      164
131.8     126.6     252.0
19.1     33.4     43.6
140.9    159,0    295.6
6.92      3.79      5.78




G rain dry weight
(g/ear)

































































? 6 ♀ Fl
Middle
Fig,4. ROOt dry 、velght and its cOnponents
classfied by existing parts in culture pot
(Fig,1).
NOte. Basal rOott existing upper basket,
Mi(klle rOOt:existing lo、ver basket.
TOp rOOt:Existing out Of 10wer basket















Fig.5. ComparisOn of respiratory rate of three

























Table.4. Respiration Of root at t、vo stages
S train
























Note. measuring temperature : 28°C








Fig。6. Changes Of photOsynthetic rate of middle
part of leaf win he time.
Note. Ordinal number in the figure shOws leaf


























Table.5, Coefficient oF correlation of phOtOsynthetic
rate to concentration of hree nutrient
elements in leaf and leaf dry weight per














Table.6.cent of 'lree nutrient elements On



























































































































































































































Leaf areaperleaf dry―w ight,
cm2/g(%)
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